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nd decade of life, unlike other joint diseases in the human body.
In several articles in the literature, we found that the classification, diagnosis and treatment of pain and dysfunction related to the Temporomandibular joint, or TMJ, were based on diagnoses of TMJ disk position.
Internal derangement (ID) of the Temporomandibular joint (TMJ) is accepted as the most common form of Temporomandibular Joint Disorder (TMD). Internal derangement is an intra-articular condition in which there is a disruption in the normal relationship of the articular disc of the TMJ to the articular eminence and the condyle when the joint is at rest or in function.
Internal derangement has been considered an underlying mechanism in the pathogenesis of TMJ dysfunction associated with clinical symptoms such as pain, joint sounds and abnormal jaw function and a main factor in the development of secondary osteoarthritis. It is one of the most common forms of TMD. It has been reported that 80% of patients with signs and symptoms of TMD have some form of Internal Derangement of the Temporomandibular joint.
Various Imaging modalities have been used for the assessment of disk position like Ultrasonography and Magnetic Resonance Imaging (MRI), however advanced studies have revealed that the MRI shows the direction of displaced disc position most accurately. Literature suggests that Magnetic Resonance (MR) has shown exquisite soft tissue contrast and provided a view of the structures of temporomandibular joint which cannot be differentiated by conventional radiography, conventional tomography and computerized tomography. MR of temporomandibular joint could distinguish internal anatomical features of the joint to a degree that no other imaging procedure can match. An image of the articular disk without contrast media as well an image of the posterior band has made the magnetic resonance the golden standard of temporomandibular joint imaging. The MRI demonstrates the internal anatomic structure of TMJ with great precision, excellent contrast resolution and surpass all known imaging methods in the diagnosis of TMJ disorders.
With the introduction of newer and more advanced imaging modalities, there is a dramatic change in the imaging of head and neck and their utilization which helps in more accurate diagnosis and proper treatment plan.
MaterIals and Methods
A study was conducted in the department of Oral Medicine and Radiology of Sardar Patel Post Graduate Institute of Dental and Medical Sciences, Lucknow. Over a period of 2 years, 47 patients were diagnosed with Internal Derangement-out of which 31 individuals were female and 16 were male. However, MRI was performed on total of 16 clinically diagnosed patients of Internal Derangement of the Temporomandibular joint, out of which 10 were male and 6 were female. 6 asymptomatic volunteers formed the Control Group; 3 of which were male and 3 were female. The mean age of the patients included in the study was 28 years and the mean age of the study group was 33 years. A total of 22 patients were included in the study.
The selected patients were then made to undergo an MRI Scan of the TMJ. The machine chosen was a 1. 
result
Of the total clinical diagnosis for ADDWOR, MRI detected it in 2 out of the 3 cases, and thus detection of MRI being 66.7%. Similarly, of total clinical diagnosis for ADDWR, MRI detected it in 10, and thus detection of MRI being 71.4%. Comparing the frequency of detection between the two procedures, χ 2 test revealed similar detection between the two procedures (χ 2 = 0.03, P = 0.870) [ Table 1 ].
To test the reliability (reproducibility) of MRI findings, the findings were also confirmed on 6 controls (no internal derangement) and 17 cases, and summarized in Table 2 .
Comparing the frequency of MRI findings between the two groups, χ 2 test revealed similar visualization in both groups (83.3% vs. 70.6%, χ 2 = 0.37, P = 0.541) though it was 12.7% lower in cases.
dIscussIon
Temporomandibular disorders (TMD) are a collection of disorders involving the temporomandibular joint, the soft-tissue structures within the joint, and the muscles of mastication. These TMD conditions as a group are one of the more common chronic painful disorders of the face and jaws. For a number of years, considerable controversy has existed concerning the etiology of TMD, over the series of investigations required for the assessment and diagnosis of TMDs, and even greater controversy has existed regarding treatment approaches.
Most interest concerning Temporomandibular Joint Disorders has been laid down on the articular disc derangement of the TMJ. Internal Derangement is an organic disease and attempts have been made to identify clinical symptoms indicative of TMJ disc displacement. Many studies have been done to identify the exact clinical signs and symptoms that were predictive of the status of the joint. Various diagnostic imaging technique have been performed which contributed to the proper diagnosis of TMJ disorders. With the advent of newer advanced modalities like MRI, both soft tissues can now be viewed in nearly any desired plane of reference with considerable accuracy.
MRI is the preferred examination for soft tissue pathology. The studies reported that accuracy of MRI with respect to disc position is up to 97%. However, the diagnostic quality of disc examination can vary depending on the experience level of both the technologist and the radiologist who interpret the MRI examination, as well as the field strength of the magnet, surface coil and software of the MR imager itself. [1] The accuracy of clinical examination for diagnosing the exact status of TMJ internal derangements has been investigated in several previous studies by Lorheim [2, 3] which have reported the overall accuracy of the clinical examination as 43% to 95%.
In the present study, the efficacy of MRI in the assessment of the Articular Disc position in clinically diagnosed patients of Internal Derangement was evaluated.
A total of 47 patients visiting the Department of Oral Medicine and Radiology over a period of 2 years with the condition of Internal Derangement were clinically diagnosed and shortlisted for the MRI Investigation. (MRI could however be performed only on 22 of the 47 patients) Out of the 47 patients, 31 (66%) were females and 16 (34%) were males. The prevalence of Internal Derangement being more in females than in males was found in agreement with most of the studies that have been done over the prevalence of TMD's in the past. Schellhas KP, 1989 [4] in his study on the Internal Derangement of the Tempomandibular Joint; Radiologic staging with clinical, surgical, and pathological correlation reported that the prevalence of Internal Derangement was found to be 3-5 times more in females than in males. Similar findings were also reported by List T et al. [5] where they stated that the higher prevalence symptoms of TMD in girls and that the development of symptomatic TMD correlated with the onset of puberty.
The present study on MRI was done on 1.5 Tesla MRI Machine because of difficulty in localizing the discs on MRI machines of lower magnetic field strength [ Figure 1a and b]. This observation was found in agreement with Hannson et al. [6] performed a study on MRI of the temporomandibular joint in which he compared the Autopsy Specimen made at 0.3 and 1.5 T and compared the 2 image sequences. Imaging time and slice thickness were the same on scans made at each field strength. The purpose was to determine which field strength provides the best scans for imaging of the joint. The disk position, disk configuration, and bony abnormalities were correctly diagnosed in 85%, 77%, and 100%, respectively, on 1.5-TMR images compared with 46%, 41%, and 85%, respectively, on the 0.3-T images. Their results suggested that the diagnostic quality of MR images of the temporomandibular joint is better on scans made at 1.5 T than on those done at 0.3 T.
The primary importance in patients with Internal Derangement is assessing the disc position in relation to the condyle and the articular eminence. In the present study, amongst the normal subjects at closed mouth position, when the MRI Scans were evaluated, the posterior end of the disc was localized at its normal 11-12 o'clock position and at open mouth position in the normal subjects, the thin intermediate zone of the articular disk was found to be located between the articular eminence and the anterior portion of the condyle [ Figure 2a and b]. This was in agreement with the findings of Wang et al. [7] who stated that on normal sagittal oblique closed-mouth images, a commonly cited standard for normal disc position on MRI is visualization of the posterior margin of the posterior band at an 11 o'clock position or more posterior clock face position above the mandibular condyle. Richard Wier Katzberg [8] in his paper on Temporomandibular Joint Imaging also stated that, at a closed-mouth position, in the sagittal plane, the disk had a biconcave-lens-like configuration with the posterior band lying at the 12 o'clock position relative to the condylar head when the jaw was opened the mid portion of the disc was remained interposed between the condyle and the tubercle.
In the present study, there were 16 patients that were evaluated and out of which only 1 patient had Internal Derangement diagnosed bilaterally. Therefore, there were a total of 17 joints that were being assessed. Out of the 17 joints, a clinical diagnosis of Anterior Disc Displacement without Reduction (ADDWR) was given to 14 joints (82.4%) whereas only 3 patients were given a diagnosis of Anterior Disc Displacement without Reduction (ADDWOR) (17.6%) [ Figure 3a and b].
Of the 3 patients suffering from ADDWOR, MRI detected 2 of the patients with Anterior Disc Displacement without Reduction, where as in one of the patients, the Disc appeared to reduce on opening of the mouth. Thus, the accuracy of the detection of the MRI was 66.7% [ Figure 4a and b].
Out of the total of 14 joints diagnosed with Anterior Disc Displacement with Reduction (ADDWR), [ Figure 5a and b].
MRI was found in agreement with the clinical diagnosis in 10 of the joints and thus detection of MRI being 71.4%. Out of the remaining 4 joints, 2 joints appeared to have their disc in the normal position at the Open and Closed Mouths position, whereas in the remaining 2 joints, the Disc was not able to be visualized/ localized in the scan.
Thus, MRI finding was found in agreement with that of the clinical diagnosis in 66.7% cases of Anterior Disc Displacement without Reduction, and the MRI finding was similar as the clinical diagnosis in 71.4% of the cases. Out of the 17 joints evaluated, the MRI findings were found to be dissimilar with the clinical diagnosis in about 17.64% of the cases, and the disc could not be visualized 11.76% of the patients.
Such a high percentage of agreement between the clinical diagnosis and the MRI finding was found in agreement with the studies conducted by El-Essawy et al. [9] who conducted a study on "MRI evaluation of TMJ derangement in symptomatic and asymptomatic patients". This study was based on magnetic resonance images of 68 joints. They concluded that the MRI with the use of surface coils markedly improves the delineation of internal derangement of the TMJ; therefore, it enhanced the capability of detecting certain abnormalities, which proved to have a statistical significance in symptomatic patients. YongSuk Choi et al., [10] made a study on "Analysis of Magnetic Resonance Images of Disk Positions and Deformities in 1,265 Patients with Temporomandibular Disorder". This study was based on magnetic resonance images of 2,530 joints. He concluded that his study revealed a high correlation between clinical symptoms and MRI manifestations. Additional significant differences were observed between symptomatic and asymptomatic patients with respect to disk position and deformities. Zeev V. Maizlin 2010 [11] conducted a study on "Correlation between Clinical Findings and MRI Characteristics in Clinically Diagnosed Patients of Internal Derangement and Asymptomatic Volunteers." In their study, disk displacement was found in 45 (54%) of the 84 symptomatic joints and 13 (22%) of the 60 asymptomatic joints. A study done by Anelyssa D'Abreau [12] revealed a significant correlation between the clinical and imaging findings in the Internal Derangement of TMJ where the significance level was established as P < 0.05.
However, the findings in our study seemed to be contradictory with the findings conducted by Mahrokh Imanimoghaddam et al. [13] conducted a study on the MRI Findings in Patients with TMJ Click over a total of 26 patients with clinical symptoms of disk displacement with reduction (DDwR) according to RDC/ TMD were compared to 14 normal subjects in terms of their MRI findings, including disk displacement, effusion, condylar osteoarthritic changes and disk deformities.
The result they obtained suggested that out of 80 joints in total (52 affected joints in 26 patients and 28 joints in control group), 48 were shown with normal disk position in MRI whereas 28 (35%) and 4 (5%) were categorized as DDWR and DDWOR, respectively. Similar finding was also reported Barclay et al. [14] who conducted a study on comparison of the clinical and magnetic resonance imaging diagnoses in patients with disk displacement in the Temporomandibular joint. They conducted a clinical examination of 78 joints in 39 patients, each with disk displacement with reduction in at least one TMJ, and compared with the MRI diagnoses. The diagnostic agreement between RDC/TMD and MRI diagnoses for all joints examined was 53.8%. Most of the disagreement was due to false negative clinical diagnoses for asymptomatic joints.
They concluded that a positive RDC/TMD examination is predictive for internal derangement but not reliable with regard to the type of disk displacement; such examination is therefore of limited value in determining the true disk position and its functional movements.
conclusIon
A wide variety of signs and symptoms are elicited in patients with Internal Derangement, most predominantly being joint pain/tenderness, clicking, deviation and reduction in mouth opening. In our present study, among normal subjects, in closed-mouth position, the posterior end of the Disc was localized at its normal 11-12 o'clock position and at open mouth position, the thin intermediate zone of the articular disk was found to be located between the articular eminence and the anterior portion of the condyle. Of the patients suffering from Anterior Disc Displacement without Reduction (ADDWOR), the accuracy of the detection on the MRI was found to be 66.7%. Of the patients suffering from Anterior Disc Displacement with Reduction (ADDWR), the accuracy of the detection on the MRI was found to be 71.4%.
There is a high similarity between the Clinical and the Radiological Diagnosis by using MRI as the investigative modality, and thus MRI is considered one of the most efficient modality for assessing the articular disk in Temporomandibular Joints. In our study, we could not arrive at a particular set of sequences of MRI for the detection of Disk position. Thus, multiple sets of sequences of MRI were run in order to localize the disk, and confirm the diagnosis.
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